Introduction
There is a worldwide impetus to develop and measure metrics of research excellence. 1 For instance, research benchmarking activities have been established over the last 7 years in Australia, 2 the UK, 3 South Africa, 4 Europe, 5 and the USA. 6 Research metrics have been expressed in different forms in different countries. Despite this lack of standardization, research metrics have implications for universities in terms of their international academic standing, and their competitiveness for infrastructure and research funding. These metrics also have implications for individual researchers in terms of their academic status and credibility, their competitiveness for grants, and academic promotion.
In Australia, lobbying recently commenced for the Excellence in Research for Australia (ERA) ranking assigned to individual journals in the second ERA rankings, due to be published in 2012. 7 The history of ERA is described later in this paper. ERA objectives 2 are to: • Establish an evaluation framework that gives government, industry, business, and the wider community assurance of the excellence of research conducted in Australia's institutions
• Provide a national stocktake of discipline areas of research strength and areas where there is an opportunity for development in Australia's higher education institutions • Identify excellence across the full spectrum of research performance • Identify emerging research areas and opportunities for further development • Allow for comparison of Australia's research nationally and internationally for all discipline areas. Based on the initial 2010 round of ERA rankings for journals, we have already observed the impact within our own university, in terms of researchers' perceived competitiveness for promotion, their success in applying for nationally competitive grants, and their academic standing. Allied health researchers in our School of Health Sciences have been advised that unless they publish in A* or A journals (the top two rankings of ERA journals) they may not be competitive for grants or academic promotion, despite the fact there may be no relevant journals in their discipline in these categories. This has raised concerns that if allied health researchers seek to publish in these high-ranked journals, they may well improve their individual academic standing and contribute to their university's research ranking, but their work may not be read by the appropriate audience, and therefore it may have minimal impact.
Allied health is a complex and evolving collective of disciplines. It is widely accepted as an umbrella term referring to all health services which are not medicine or nursing. 8 Pharmacy and dentistry may or may not be included. Usually, the term "allied health" covers a range of health disciplines with different tasks, ranging from the physical therapies (such as physiotherapy, occupational therapy, and podiatry), to counseling services (such as social work and psychology), manufacturing services (such as orthotics and prosthetics), and diagnostic and support services (such as audiology, pathology, medical physicists, and imaging). 8 Because there is no standard definition for allied health, research can be published variably in disciplinespecific, multidisciplinary, and health services journals. The discipline-specific journals are often academic vehicles sponsored by professional associations, and thus they can have varied financial, organizational, and academic supports, and readership and publication constraints.
Within the allied health research community, the main reason for publishing is to improve clinical uptake of practices that are evidence based. 8, 19 Thus, clinicians are often the primary research endpoint, and the findings from translational (applied) research would seem to be best disseminated through clinician-focused journals. 2, 9, 10, 19 However, as previously indicated, allied health academics in Australia are now being strongly encouraged to publish in journals which are valued by the academic community as having high publication metrics. 2 This potentially creates a tension for allied health researchers internationally, regarding whether they primarily seek academic recognition, or rather clinical impact which might change service quality and health outcomes. Consequently, the ERA ranking process for journals poses issues for Australian allied health researchers and clinicians. There is no one peak allied health academic body which could lobby effectively, so the ERA journal lobbying process raises questions about who is in a position to lobby for overall recognition of allied health research. Moreover, should lobbying be for an improved ERA rank for each discipline-specific allied health journal, or whether there should be a united Australian allied health voice which considers discipline-specific journals, as well as journals in which multidisciplinary health research might be published?
The importance of appropriately disseminating research information in a manner that will influence clinical practice decisions and change practice behaviors has been increasingly noted over the past decade. [9] [10] [11] [12] Such is the importance of improving the safety and quality of health care by understanding the most appropriate mechanisms of knowledge transfer (from research into clinical practice) that a whole new field of research has emerged (implementation science). [9] [10] [11] [12] As a consequence, the capacity of publication metrics to express appropriately how the research evidence was disseminated has been questioned in recent international publications. 13, 16 This paper investigates the ERA publication metrics in allied health research in six core allied health areas for the journals relevant to common fields of research.
Publication metrics
There is ongoing international debate about the best type and use of publication metrics. [13] [14] [15] [16] In Australia, there are currently two systems used to measure and rank the value of a journal title. The first system relates to the journal impact factor. This is an indicator used to rank, evaluate, and compare journals. Journal impact factors have been used internationally to assist authors when considering journals in which to publish and for libraries to identify potential quality journals to add to their collections. As a result of the work of Garfield and Sher in the early 1960s, journal impact factors have been updated annually and published in the Journal Citation Reports produced by Thomson Reuters since 1975. 17 Derived from an analysis of the data held in the Thomson Reuters citations, these have become a way of measuring the relative quality of a journal within a particular subject area or field. The journal impact factor is described as being "based on 2 elements: the numerator, which is the number of citations in the current year to items published in the previous two years, and the denominator, which is the number of substantive articles and reviews published in the same 2 years." 15 Expressed as a calculation, the 2010 impact factors would be determined as follows. The 2 The Australian Research Council was given the responsibility by the Australian government for the ERA initiative to assess research quality within the Australian higher education institutions. The information gained from this exercise would indicate institutions and disciplines that were internationally competitive and identify emerging areas of research. By August 2010, the full ERA data collection process was completed and submitted for the evaluation of the research in the eight discipline clusters, by committees consisting of experienced and internationally recognized experts. The discipline clusters comprise physical, chemical and earth sciences, humanities and creative arts, engineering and environmental sciences, social, behavioral and economic sciences, mathematical, computing and information sciences, biological sciences and biotechnology, biomedical and clinical health sciences, and public and allied health sciences. The data collection process included the creation of a list of ERA-ranked journals. In formulating the list, the Australian Research Council worked with over 400 Australian and international reviewers. The draft list was then available for universities and other interested groups to review. The final listing categorizes journals by fields of research and divides each category into A*, A, B, or C rankings, with A* being the top 5% of the titles, A the next at 15%, B the next at 30%, and C the bottom at 50%. Journals may be assigned up to three fields of research codes.
Briefly, there is a third approach, ie, actual article citation counts. Listings of these can be found at the Institute for Scientific Information Web of Knowledge Database. 17 Garfield 15 comments that: "The use of JIFs instead of actual article citation counts to evaluate individuals is a highly controversial issue." There is the recognition for researchers that their article was accepted for publication in a high impact journal, but there may be no correlation between the citations for the researcher's article, which could even be zero, regarding the citations for the journal. Although actual article citation counts are not a metric of journal evaluation, it is worth mentioning as a tool for evaluating scientific integrity without use of journal impact factors or ERA ratings. Variations of this measure include the h index, which is used as a measure to evaluate an individual author's performance. The h index is based on the number of papers published by the researcher and on how often these papers are cited in papers written by other researchers.
Dilemma of allied health research
For Australian allied health researchers, the ERA ranking of a journal is now becoming the most important consideration when selecting journals in which to publish. When collaborating with international authors, selecting those titles that rank high in ERA but also have a significant impact factor can be a challenge for some fields. Within the allied health journals, many of which appear in the journal citation report science category for rehabilitation, important differences between the two metrics can be observed. In Table 1 , the 30 rehabilitation journals listed in a recently published analysis of rehabilitation research by Shadgan et al This highlights the low ranking of premier rehabilitation journals, for example, Australian Journal of Physiotherapy (now called Journal of Physiotherapy) and Manual Therapy, which are provided to most physiotherapists as part of their professional association membership. Because these journals would have the greatest exposure to practicing clinicians, they are potentially most likely to influence clinical practice.
A specific ranked list for allied health sciences or rehabilitation is not available. This is in contrast with nursing, which has a specific ERA field of research category, and for which the Council of Deans of Nursing and Midwifery (CDNM, Australia and New Zealand) worked closely on providing information for the ERA process. Of the journal titles in the list originally prepared by the CDNM for the ERA process, all are either A* or A in ERA ratings, except for Health Expectations, which does not fall into the nursing category but is in the field of research category of public health and health services (field of research 1117). Other allied health sciences, such as occupational therapy, are mainly placed in the broad ERA field of research category of clinical sciences (field of research 1103), consisting of 1365 journals, as compared with the field of research category of nursing (field of research 1110) with 263 journals in total.
Methods

Data sources
From a range of fields of research, we collated peer-reviewed journal titles relevant to allied health research. The journal titles were then broadly divided into categories which reflected allied health discipline interests. The journal titles were collated independently by two allied health researchers (with different backgrounds, ie, general health sciences [OT] , and speech pathology [KW] ). The results were compared to ensure completeness. The final list was then discussed with the consultant liaison health librarian (JH). Where differences were identified, the researchers arrived at consensus through discussion. The current impact factor for each journal was then identified by searching the current journal home page, Web of Science, and/or Scopus search engines. We then sourced the current ERA ranking for each journal from the 2010 Australian Research Council ERA list. 2 
Analysis
All data were entered into a Microsoft Excel ® spreadsheet for analysis. We charted the relationship between impact factors and ERA rankings for those journals which had both metrics. We also reported on the percentage of journals which had one metric only. To overcome the issue that some distributions of discipline-specific impact factor values were not normally distributed, we reported the median impact factor (25-75th percentile) in each ERA field of research category. We looked for differences in impact factor values within each discipline, using Kruskal-Wallis one-way analysis of variance tests. Differences were significant at P , 0.05. For ease of reporting, we rounded the impact factor median and percentile values to one decimal place.
Results
Publications associated with six core allied health disciplines were considered in this paper, ie, evidence-based practice in allied health, allied health therapy research (reflecting mostly physiotherapy, occupational therapy, podiatry), medical radiation, nutrition, speech pathology, and social work.
evidence-based practice in allied health
Of the 13 journals relevant to allied health, only two had impact factors (one A ERA ranked journal, Evidence-based Complementary and Alternative Medicine) and one B journal (Clinical Trials, see Table 2 ). The ERA A ranked journal had a slightly higher impact factor than the ERA B ranked journal. The remaining journals had been assigned ERA ranks without any measure of citations or readership. We undertook no statistical analysis on this group of journals because of the small number of journals with impact factors.
Therapies
We identified 145 journals that published allied health therapy research, particularly physiotherapy, occupational therapy, and podiatry. Every journal had an ERA ranking (see Table 3 ). However, the percentage of ERA ranked journals with impact factors was 100% for A* and A ranked journals, 97% for B ranked journals, and 41% for C ranked journals. Figure 1 highlights the incongruence between ERA rankings and impact factors, particularly between A*, A, and B ranked journals. Figure 1 also highlights a broad overlap of lower impact factors in B and C ranked journals. There was a significant difference between the ranked impact factors across the ERA categories (P , 0.05), with the significant difference occurring between the A*, A, and B ERA categories. The median A* ERA journal impact factor was 3. 
Medical radiation
We identified 52 journals in the medical radiation field (see Table 4 ), all with ERA rankings. The ERA A* and A journals all had impact factors. Impact factors were documented for 94.0% of the B ranked journals and 44.4% of the C ranked journals. Figure 2 charts the relationship between impact factors and ERA rankings, highlighting the overlap between impact factors and ERA rankings in all classifications. The one A* journal impact factor (impact factor 6.3) was analyzed with the A ERA ranked journals, when considering ranked impact of allied health research 
nutrition
We identified 38 journals in this area, where there was clear congruence between impact factors and ERA rankings (See Table 5 and Figure 3) . In this discipline, we found 16 journals with impact factors but no ERA ranking. For those journals with both ERA and an impact factor, apart from considerable overlap between the impact factors for the A* and A journals, the impact factors generally reflected the ERA rank. There was a significant negative trend in impact factors and each ERA ranking, with the median A* ERA journal impact factor being 4. (Figure 3 ).
speech pathology
We identified 48 speech pathology/language and communication journals, all with ERA rankings. In total, 100% of the A* journals, 83% of the A journals, 86% of the B journals, and 64% of the C journals had impact factors (see Table 6 and Figure 4 ). There was considerable overlap of impact factors in the different ERA categories, and there were no significant differences in ranked impact factors between the ERA categories. The median A* ERA journal impact factor was 1. 
social work
We identified 143 social work journals, of which all had ERA rankings. All the A* journals, 77.8% of the A journals, 58.9% of the B journals, and 21% of the C journals had impact factors. Table 7 and Figure 5 outline the associations between ERA rankings and impact factors. As anticipated from the data distribution, there was no association between ERA ranking and impact factor, and no significant difference in ranked impact factors between the ERA categories. The impact factor of the only A* journal was 1.1, the median impact factor of the A journals was 0.7 (0. summary of results Table 8 provides a summary of the analysis, and highlights the disparity within six selected allied health areas with respect to ERA rankings and impact factors. Table 8 reports the raw numbers of journals in each discipline, in each ERA category, the number of journals with impact factors, and the median impact factor for each category. Significant differences in impact factors are also reported as P-values. In five of the six categories, there were a large number of journals in which allied health research was published, under the appropriate field of research codes. Significant differences and trends in decreasing impact factors in the decreasing ERA categories were found only for therapies, medical radiation, and nutrition. There were insufficient numbers of journals with impact factors to make these calculations in the evidence-based practice area, and there were no differences in impact factors across ERA categories for speech pathology or social work journals. There were 16 journals (42% of total journals) in nutrition without any ERA rank, although their impact factors suggest an equivalency with ERA rank C.
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Heath et al impact factor disjoint with ERA ranking was relatively consistent. The strengths of this research are that it is the first paper we know of that has raised the issue of the need for a collaborative allied health voice to consider publication metrics appropriately to overcome the small clinical and research allied health workforce and the allied health focus on knowledge translation. Our research highlights how little is known about who is publishing in allied health journals, why these journals are chosen, who is reading these publications, and what difference the research is making to clinical practice decisions.
We have previously reported the relatively small clinical workforce in allied health disciplines in Australia compared with medicine and nursing, 8 as well as the even smaller number of Australian allied health academics who are publishing their research. 19 Given these workforce constraints, the question arising from the ERA ranking process seems to be: Should Australian allied health researchers' focus be on lobbying the Australian Research questions be asked about how to measure clinical impact and knowledge translation as elements of publication metrics? Despite finding over 400 journals in which selected allied health disciplines might publish (either in discipline-specific research or multidisciplinary research), there are potentially many hundreds more journals, had we considered other allied health research areas. 3, 4 The relationship we report between ERA rankings and impact factors in allied health generally suggests that the higher the ERA ranking, the higher the academic impact of the journal is likely to be. However, not every journal had an impact factor and an ERA ranking, and the expected negative linear relationship between ERA categories and impact factors did not occur in every allied health discipline (eg, speech pathology and social work). This suggests that more negotiation is required to rank allied health journals appropriately in terms of their visibility, research quality, impact, and clinical importance for the 2012 round of the ERA process.
It is unknown what the impact of any allied health journal is on clinical practice, because there has been no research in this area. Therefore, there is no current metric to estimate impact in a clinical environment or to measure changed behaviors. With the ERA focus being on international benchmarking and competitiveness, it seems essential for allied health to estimate the extent of the clinical readership of allied health journals, and to measure the difference the basic and bench research is about stimulating the next wave of preclinical research. Therefore, allied health clinicians may never cite a publication themselves, even though it may have had considerable impact on their practice, because so few are likely to publish. Therefore, the current publication metrics may not be the best way to promulgate information on "true" impact in allied health, ie, knowledge translation, improved health care practices, safety, and health outcomes. 2, [9] [10] [11] [12] With the present allied health ERA metrics, it does not seem possible to achieve both academic prestige and a measure of knowledge translation, because the low citation rates of allied health journals reported in this paper are often the most widely read clinical allied health journals. This situation is in direct contrast with journals commonly read by general practitioners (ie, Medical Journal of Australia, and Australian Family Physician), which both attract ERA A rankings.
2
Conclusion
We provide three key messages from this research. The first is that there are inconsistent relationships between impact factors and ERA rankings in five selected allied health disciplines, and that many ERA rankings have been made in the absence of much information about journal size, readership, or likely impact. The second message is that, to assign the 2012 ERA rankings to journals appropriately, allied health disciplines need to present a united voice, which does not just lobby for individual research areas or discipline journals. This voice could comprise leading allied health researchers and clinicians who have an understanding of publication metrics, allied health tasks and roles, knowledge translation, and clinical uptake of evidence. This group could use the results presented in this paper as a starting point to identify discipline-specific allied health professional journals and key multidisciplinary journals which might publish allied health research and influence clinicians. This group could then lobby the Australian Research Council to address the incongruity between impact factors and ERA rankings, and to promote the journals which publish good quality papers and are likely to influence allied health clinical practice. The third message is that it is essential that publication and research excellence metrics go beyond academic impact, and include measures of translational research. Only by doing this will the true impact
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We agree that excellence in allied health research must be a goal, and that it must be measurable. However, any metric should include the relevance of the research to health care, and include knowledge of who uses the research, why, and how. Users may not just be other researchers, and therefore measures of knowledge translation and clinical impact are essential in comprehensive and high quality publication metrics, to integrate research and clinical imperatives.
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